Increasing amounts of insulation are used in buildings to conserve energy. In buildings of noncombustible construction, insulation is usually placed in the wall cavity with or without an air space. The use of foamed plastic insulation has been restricted due to its combustibility characteristics when tested by methods adopted for regulatory purposes. A series of tests on foamed plastics and conventional insulation materials show that these methods do not realistically assess the fire performance of foamed plastic insulation when used in cavity walls.
Cavity wall construction was developed to overcome the poor resistance of solid walls to rain penetration [1] . This Figure 1 .
INSULATING CAVITY WALLS
When insulating a cavity wall, insulation can be placed on the inner or the outer face of the internal wall ( Figure 2 ). If it is placed on the in- side face, the entire masonry wall will be kept at or near the outdoor temperature and the masonry will be subjected to compressive and tensile stresses due to changes in temperature and moisture content. Such an arrangement can cause cracking and results in frequent thermal bridges at floor and roof slabs and at cross-walls, since the structure generally remains uninsulated at these locations.
By placing the insulation at the outside face of the internal wall, the entire structure is maintained at a relatively constant temperature and humidity, minimizing the In a study conducted by Taylor [11] , foamed plastics of different flame spread ratings were tested in an apparatus designed to simulate a two-storey wall cavity of noncombustible construction (Figure 3) . The Figure 3 . The test conditions and procedure were identical with those in the earlier study. Because visual monitoring of fire propagation in the cavity can be quite subjective, thermocouples were used to indicate the flame front. The changes in oxygen concentration in the cavity were monitored by sampling gas through a probe situated 1 m above the bottom of the apparatus. Locations of the thermocouples and the gas sampling probe are shown in Figure 4 .
The graph is Figure 5 Figure 6 . In these tests, oxygen was consumed by the combustion of fuel from the burner as well as the pyrolysis products from the insulation material. The level to which the oxygen content dropped depended on how fast the lost oxygen could be replenished. In a very narrow air space, the oxygen cannot be replenished rapidly owing to flow restriction. As a result, the oxygen content in the cavity drops to a level where it becomes impossible for the insulation to burn. As the air space is increased, the rate of replenishment increases to the point that the oxygen content in the cavity reaches a high enough level to support the continuous burning of the insulation material. As shown in Figure 6 , such a transition takes place when the air space is 25 mm wide. This is in agreement with the conclusion derived from temperature-rise measurements.
The results of this test series confirm the influence of ventilation on the spread of fire in wall cavities. When the air space is large enough to allow an adequate supply of oxygen for the burning process, the likelihood of fire propagation from storey to storey within the wall 
